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IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image forming apparatus 

comprising two feeding m*»4*n# and feeding paths. 

Description of the Related Art 

A conventional image forming apparatus will be explained with 

reference to the drawings.   FIG. 10 is a cross sectional view of the 

conventional image forming apparatus, and FIG. 11 is an enlarged view of a 

merge portion A of a first feeding path and a second feeding path in FIG. 10. 

According to the conventional image forming apparatus, among recording 

sheets piled on a first feeding port 3 on the image forming apparatus main 

body 1 side, only the uppermost part recording sheet is separated by a first 

feeding unit 4 so as to pass through a first feeding path 7 and the lower 

surface of a feed guide 9, and thereby being fed to an image forming portion 

5.   The recording sheet fed to the image forming portion 5 has an image 

transferred onto the paper surface of the recording sheet by the image 

forming portion 5, and the image fixed by a fixing unit 6 so as to be 

discharged to the outside of the image forming apparatus ^ain body 1. 

Moreover, the recording sheet fed from an option unit 2 passes through a 

second feeding path 8 so as to be merged with the first feeding path 7 of the 

main body immediately before the image forming portion 5 of the image 

forming apparatus.   The recording sheet has an image transferred onto the 

paper surface thereof by the image forming portion 5, and the image is fixed 

by the fixing unit 6 so as to be discharged to the outside of the image 

forming apparatus main body 1 in the same manner. 
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As shown in FIG, 11, at the iperge portion A of the first feeding path 

7 and the second feeding path 8, the sheet passing through the first feeding 

path 7 is fed to the image forming portion 5 on the lower surface of the feed 

guide 9 without contacting with the lower surface of the feed guide 9, and 

the recording sheet passing through the second feeding path 8 is fed with 

the recording sheet top end feed direction switched to the image forming 

portion 5 direction by the feed guide 9. 

However, according to the above-mentioned conventional image 

forming apparatus, since a fixed type feed guide member is disposed at the 

merge portion of the second feeding path and the first feeding path, and 

thus in the case where the recording sheet fed from the first feeding port or 

the second feeding port is jammed, a problem is involved in that the jammed 

recording sheet is cut off by the feed guide at the time of the jamming 

process. 

Moreover, a problem is involved in that a paper hopping sound is 

generated due to the crash of the rear end of the recording sheet with the 

feed guide at the moment of passing by the top part of the merge portion at 

the time when the rear end of the recording sheet fed from the second 

feeding path passes through the merge portion of the first feeding path and 

the second feeding path. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide an image 

forming apparatus capable of easily processing a jammed recording sheet 

without causing damage thereto, and alleviating a paper hopping sound 

when the rear end of the recording sheet passes through the merge portion. 

In order to solve the above-mentioned problems, a representative 
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configuration of an image forming apparatus according to the present- 

invention is an image forming apparatus comprising first feeding means for 

feeding a recording sheet, detachable second feeding means provided in the 

lower part of an image forming apparatus main body, image forming means 

for forming an image on the recording sheet, a first feeding path for feeding 

the recording sheet from the first feeding means to the image forming 

means, a second feeding path for feeding the recording sheet form the 

second feeding means to the image forming means, and a guide member for 

guiding the recording sheet fed from the first feeding path and the second 

feeding path and the second feeding path, to the image forming means, 

wherein when the guide member is rotated by pushing with the recording 

sheet fed from the second feeding path, the rotation of the guide member is 

limited by the image forming means. 

The above-mentioned image forming means is provided detachably, 

and the guide member can be rotated largely at the time of detaching the 

above-mentioned image forming means.   Thereby, even in the case where 

the recording sheet is jammed, a jamming process can be executed easily 

without damaging the jammed recording sheet by detaching the image 

forming apparatus and rotating and largely opening the guide member. 

Moreover, since a gap or a slit to be the cause of generating jamming 

between the first-feeding means and the image forming means can be- 

eliminated from the first feeding path to be fed by using the upper surface of 

the guide member as the first feeding path, the jamming generation 

frequency can dramatically be reduced. 

Further, since the guide member is made of a thin elastic sheet 

material; it is rotated by the recording sheet fed from the second feeding 

path, curved by the contact with the image forming means, and forms a 
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smooth feeding path.   Thereby, the paper hopping noise at the time when 

the rear end of the recording sheet passes through the merge portion of the 

feeding path can be alleviated.   Furthermore, since the guide member is 

made of a light material such as a sheet material, the possibility of the 

jamming derived from butting with the guide member in the feed from the 

second feeding path can dramatically be reduced. 

In the above-mentioned image forming apparatus, the guide member 

may have a structure with the second feeding path closed when the 

recording sheet is fed in the first feeding path and using the upper surface 

of the guide member as the first feeding path. 

Since a gap or a slit to be the cause of generating the jamming 

between the first feeding means and the image forming means can be 

eliminated from the first feeding path to be fed by using the upper surface of 

the guide member as the first feeding path, the generation frequency of the 

jamming can dramatically be reduced. 

In the above-mentioned image forming apparatus, the guide member 

may have a structure made of a thin elastic sheet material so as to be 

rotated by the recording sheet fed from the second feeding path, curved by 

the contact with the image forming means, and form a smooth feeding path. 

According to the configuration, the guide member is made of a thin 

elastic sheet material so as to be rotated by the recording sheet fed from the 

second feeding path, curved by the contact with the image forming means, 

and form a smooth feeding path.   Thereby, a paper hopping noise at the 

time when the rear end of the recording sheet passes through the merge 

portion of the feeding path can be alleviated.   Furthermore, since the guide 

member is made of a light material such as a sheet material, the possibility 

of the jamming derived from butting with the guide member in the feed 
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from the second feeding path can dramatically be reduced. 

Furthermore, in the above-mentioned image forming apparatus, the 

image forming means may have a structure provided detachably such that 

the guide member is rotated largely at the time of detaching the image 

forming means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross sectional view of an image forming apparatus 

according to a first embodiment of the present invention. 

FIG. 2 is a diagram for explaining the feed of a recording sheet in a 

first feeding path. 

FIG. 3 is a diagram for explaining the feed of a recording sheet in a 

second feeding path. 

FIG. 4 is an image diagram at the time of a jamming process. 

FIG. 5 is a perspective view of a feed guide. 

FIG. 6 is a diagram for explaining the feed of a recording sheet in a 

first feeding path in a second embodiment of the present invention. 

FIG. 7 is a diagram for explaining the feed of a recording sheet in a 

second feeding path. 

FIG. 8 is an image diagram at the time of a jamming process. 

FIG. 9 is a diagram for explaining the feed of a recording sheet in a 

first feeding path and a second feeding path according to a third 

embodiment of the present invention. 

FIG. 10 is a cross sectional view of an image forming apparatus of a 

conventional embodiment. 

FIG. 11 is an enlarged view of a merge portion of feeding paths of the 

conventional embodiment. 
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DETAILED DESCRIPTION OF THE INVENTION 

[First embodiment] 

A first embodiment of an image forming apparatus according to the 

present invention will be explained with reference to the drawings.   FIG. 1 

is a cross sectional view of an image forming apparatus according to this 

embodiment.   As shown in FIG. 1, the image forming apparatus comprises 

an image forming apparatus main body 1 and an option unit 2 detachable to 

the lower part of the image forming apparatus main body 1. 

In this embodiment, a first feeding path 7 for feeding a recording 

sheet P from first feeding means to an image forming portion 5, and a 

second feeding path 8 for feeding the recording sheet P from second feeding 

means (not shown) to the image forming portion 5 are provided.   At a 

merge portion A with a 90 degrees or less angle formed by the feeding paths 

7, 8, the second feeding path 8 is merged with the first feeding path 7. 

Then, at the merge portion A, a feed guide 10 constituting a part of the first 

feeding path 7 is disposed above the second feeding path 8 so as to cover the 

same. 

As shown in FIGS. 2 and 5, the feed guide 10 comprises a plate like 

main body 10a and an upright piece 10b formed in the rear part both ends 

thereof.   Small holes formed in the upright pieces 10b serve as the rotation 

center 11 of the feed guide 10.   Then, as shown in FIG. 2, the first feeding 

path 7 is formed by the upper guide and the lower guide, and the feed guide 

10 constitutes a part of the upper guide of the first feeding path 7 in the 

merge portion A.   the feed guide 10 is disposed such that the rotation 

center 11 formed in the upright piece 10b is disposed on the upstream side 

in the recording sheet P feed direction with the rotation center 11 pivoted by 
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a pin (not shown) on the apparatus main body side.   In the case where the 

recording sheet P is not moved either to the first feeding path 7 or the 

second feeding: path 8, the feed guide 10 has the top end of the plate like 

main body 10a dropped on the lower guide of the first feeding path 7 by its 

self weight so as to close the first feeding path 7 and the second feeding path 

8 (see FIG. 2A). 

The feed guide 10 has a structure to be rotated around the rotation 

center 11 by 120 degrees in the front and rear sides.   Therefore, as shown 

in FIG. 2, although the ration by a large angle cannot be tolerated in a state 

with the image forming portion (process cartridge) 5 mounted, in the case 

where the image forming portion 5 is detached from the apparatus main 

body, the large angle rotation of the guide member 10 can be tolerated so as 

to open the first feeding path 7 of the merge portion A. 

As to the recording sheets P piled on a first feeding port 3 on the 

image forming apparatus main body 1 side, only the uppermost part 

recording sheet P is separated by a first feeding unit 4 (separating roller) as 

the first feeding means so as to be sent out by a feed roller pair 21. The 

recording sheet P further passes through the first feeding path 7 and passes 

through the lower surface of the feed guide 10 so as to be fed to the image 

forming portion 5 as the image forming means while pushing up the feed 

guide 10 as the guide member closing the first feeding path 7. The 

recording sheet P fed to the image forming portion 5 is nipped by a 

photosensitive drum 5a of the image forming portion 5 and a transfer roller 

22 so that an image is transferred onto the paper surface of the recording 

sheet P by the photosensitive drum 5 a and the image is fixed by a fixing 

unit 6 so as to be discharged to the outside of the image forming apparatus 

main body 1. 
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Moreover, the recording sheet P fed from the second feeding unit 16 

as the second feeding means of the option unit 2 is sent to the image forming 

portion 5 through the second feeding path 8.   The top end Pi of the 

recording sheet P is contacted with the lower surface of the feed guide 10 so 

as to have the feed direction oriented toward the image forming portion 5 

direction at the merge portion A immediately before the image forming 

portion 5 of the image forming apparatus and merged with the first feeding 

path 7 of the main body.   In the same manner, an image is transferred onto 

the paper surface of the recording sheet P by the image forming portion 5 

and the image is fixed by the fixing unit 6 so as to be discharged to the 

outside of the image forming apparatus main body 1. 

FIG. 2A shows a state of the recording sheet fed from the first 

feeding port 3 to be contacted with the feed guide 10, and FIG. 2B shows the 

state with the feed guide 10 rotated by the recording sheet fed from the first 

feeding port 3.   Moreover, FIG. 3A shows the state of recording sheet fed 

from the second feeding path to be contacted with the feed guide 10, and 

FIG. 3B shows the state with the feed guide 10 rotated by the recording 

sheet fed from the second feeding path.   FIG. 2B and 3B show the state 

with the rotation of the feed guide 10 limited by the image forming portion 

5. 

As shown in FIGS- 2 and 3, the feed guide 10 is disposed so as to be 

rotated around the rotation center 11 provided above the both end parts (see 

FIG. 5) of the image forming apparatus main body 1 and the first feeding 

path 7.   Therefore, as shown in FIGS. 2A and 3B, on the recording sheet P 

fed from the first feeding path 7 or the second feeding path 8, first the top 

end PI is butted with the feed guide 10.   At the time, the feed guide 10 

pivoted by the rotation center 11 is moved upward by the crash of the top 

8 



CFS00124US 

end PI of the recording sheet P for alleviating the impact so that the 

recording sheet P forms a loop in the state with the feed guide 10 moved, 

and furthermore, the top end PI of the recording sheet P is guided to the 

image forming portion 5 direction according to the guide by the feed guide 

10.   Thereafter, as shown in FIGS. 2B and 3B, the feed guide 10 is rotated 

by the feed force of the recording sheet until the feed guide 10 is contacted 

with the image forming portion 5, and then the recording sheet is fed to the 

image forming portion 5. 

Moreover, as shown in FIG. 4, in the case where jamming is 

generated, by detaching the cartridge image forming portion 5 from the 

image forming apparatus main body 1, a space can be produced above the 

feed guide 10 for opening the first feeding path 7 by rotating the feed guide 

10 around the rotation center 11»   Then, since the merge portion A is 

exposed according to the movement of the feed guide 10, the jammed 

recording sheet P can easily be eliminated. 

Since the feed guide 10 is provided rotatably even when the 

recording sheet is jammed, by detaching the cartridge image forming 

portion 5 and rotating the feed guide 10 for largely opening the same, the 

jamming process can easily be executed without damaging the jammed 

recording sheet.   Moreover, since the top end of the recording sheet butted 

against the feed guide 10 rotates the feed guide 10, the recording sheet 

forms a loop so that the feed guide 10 functions as a simple resist shutter so 

that the printing accuracy (obliqueness, or the like) can be improved. 

[Second embodiment] 

Next, a second embodiment of an image forming apparatus 

according to the present invention will be explained with reference to the 

drawings*   The same numerals are provided for the same parts in the 

9 



CFS00124US 

above-mentioned first embodiment, and the explanation is omitted here. 

FIG. 6 is a diagram for explaining the feed of a recording sheet in 

the first feeding path, and FIGS. 7A and 7B are diagrams for explaining the 

feed of the recording sheet in the second feeding path.   As shown in FIG* 6, 

the image forming apparatus of this embodiment is provided with a feed 

guide 12 for forming the lower guide of the first feeding path 7 instead of the 

feed guide 10 for forming the upper guide of the first feeding path 7 in the 

first embodiment.   In this embodiment, the first feeding path 7 is the pass 

for passing through the upper surface of the feed guide 12 as the guide 

member, and the feed guide 12 is disposed so as to close the merge portion A 

of the second feeding path 8 and the first feeding path 7:   Furthermore, the 

feed guide 12 is provided so as to rotate around the rotation center 13, and 

as in the first embodiment of FIG. 5, the rotation center 13 is disposed on 

the both outer sides of the maximum paper size. 

As shown in FIGS. 7A and 7B, the recording sheet fed from the 

second feeding path~8 of the lower surface of the feed guide 12 is butted 

against the feed guide 12 so as to push the feed guide 12 upward for forming 

a loop.   Then, by rotating the feed guide 12 with the rotation center 13 

provided as the rotation axis by the feed force of the recording sheet until it 

is butted against the image forming portion 5, it is withdrawn from the 

merge portion A so as to ensure the feeding path. 

Moreover, as shown in FIG. 8, by detaching the cartridge image 

forming portion 5, the feed guide 12 can largely be rotated. 

As mentioned above, since the recording sheet passes through above 

the feed guide 12, a gap or a slit to be the cause of generating jamming 

between the first feeding port 3 and the image forming portion 5 can be 

eliminated from the first feeding path 7, and thus the jamming generation 
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frequency can dramatically be reduced. 

Further, even if jamming is generated by any chance, since the 

merge portion A can be opened only by detaching the cartridge image 

forming portion 5 and rotating the feed guide 10, the jamming process can 

easily be executed. 

Furthermore, since the feed guide 12 is disposed so as to close the 

opening of the second feeding path 8 so that the recording sheet passes 

through above the feed guide 12, the recording sheet passing through the 

first feeding path 7 cannot be butted against the gap part of the merge point 

A with the second feeding path 8, and therefore, generation of jamming can 

be prevented at the merge portion A in the first feeding path 7. 

Moreover, even if the recording sheet sent from the second feeding 

path 8 is jammed, by detaching the cartridge image forming portion 5 and 

opening the feed guide 12 by largely rotating the same, the jamming process 

can easily be executed without damaging the jammed recording sheet in the 

second feeding path 8.   In addition, since the recording sheet forms a loop 

at the time when the top end of the recording sheet is butted against the 

feed guide 12 so as to rotate the feed guide 12, the feed guide 12 functions as 

a simple resist shutter so that the printing accuracy (obliqueness, or the 

like) can be improved.    —- 

[Third embodiment) 

Next, a third embodiment of an image forming apparatus according 

to the present invention will be explained with reference to the drawings. 

The same numerals are provided for the same parts in the first embodiment, 

and the explanation-is omitted here. 

FIG. 9A is a diagram for explaining the feed of a recording sheet in 

the first feeding path according to this embodiment, and FIG. 9 is a diagram 
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for explaining the feed of the recording sheet in the second feeding path. 

As shown in PIG. 9, the image forming apparatus of this embodiment is 

provided with a flexible feed guide 14 instead of the feed guide 10 of the first 

embodiment without deformation.   In this embodiment, a thin elastically 

deformable sheet member such as an OHT sheet is used as the feed guide 14 

as the guide member, and the rotation center 15 of the feed guide 14 is 

disposed at a position closest possible to the merge portion A of the first 

feeding path 7 and the second feeding path 8. 

The recording sheet having passed through the first feeding path 7 

passes through the upper surface of the feed guide 14 as in the second 

embodiment.   Further, the recording sheet having passed through the 

second feeding path 8 is fed while lifting up the feed guide 14.   At the time, 

since the feed guide 14 comprises a flexibly deformable sheet member as 

mentioned above so that the feed guide 14 is deformed so as to be curved by 

having the top end being butted against the image forming portion 5 as 

shown in FIG, 9B, an extremely smooth arc like feeding path is formed. 

Therefore, the recording sheet P passing through the second feeding path 8 

is curved along the curved feed guide 14 so as to form a loop. 

Moreover, although it is not shown in the figure, at the time when 

the image forming portion 5 is eliminated, the feed guide 14 can be opened 

largely to the feeding port side as in the first and second embodiments. 

As mentioned above, since the recording sheet passes through above 

the feed guide 14, a gap or a slit to be the cause of generating jamming 

between the first feeding port 3 and the image forming portion 5 can be 

eliminated from the first feeding path 7, and thus the jamming generation 

frequency can dramatically be reduced.   In addition, even if the jamming is 

generated, the jamming process can easily be executed only by detaching the 
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cartridge image forming portion 5. 

Further, even when the recording sheet fed from the second feeding 

path 8 is jammed, by detaching the cartridge image forming portion 5 and 

rotating the feed guide 14 for largely opening the same, the jamming process 

can easily be executed without damaging the jammed recording sheet. 

Furthermore, since the thin elastically deformable sheet member 

such as an OHT sheet is used as the feed guide 14, the feeding path forms a 

continuous smooth arc so that the paper hopping noise at the time when the 

rear end of the recording sheet passes through the merge portion A of the 

first feeding path 7 and the second feeding path 8 can be alleviated. Since 

the feed guide 14 is made of a light material such as a sheet material, the 

possibility of the jamming derived from being butted against the feed guide 

14 in the feed from the second feeding path 8 can dramatically be reduced. 
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